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Abstract
Suppression of undesirable emotions, as well as beliefs about the unacceptability of experiencing and expressing emotions, have both been shown to be related to poorer health-related outcomes in several clinical groups. Potential models through which these variables relate have yet to be tested in those with irritable bowel syndrome and are therefore examined in the current article. Online questionnaires were administered to people with Irritable Bowel Syndrome (n=84) to test a mediation model in which beliefs about the unacceptability of emotions are associated with greater emotional suppression, which in turn relates to increased affective distress and consequently poorer quality of life. An alternate model to test the direction of effect along with two further models using support-seeking as mediators of the same predictor and outcome were also tested. Emotional suppression and affective distress (in that particular order) mediate the relationship between beliefs about emotions and quality of life IBS. The models using support-seeking as mediators of the relationship between beliefs about emotions and the two outcomes were not supported. These findings suggest a role for emotional processing in medically unexplained symptoms and imply the need to address such beliefs about emotions in psychological therapies.





There is evidence of higher levels of self-silencing and beliefs about the unacceptability of expressing emotions in those with irritable bowel syndrome (IBS) compared to those with inflammatory bowel disease and healthy controls (Ali et al., 2000; Bowers & Wroe, 2016). Additionally, in an uncontrolled trial, expressive writing as an intervention for IBS was suggested to be beneficial, indicating a possible relation between emotional expression and quality of life (Halpert, Rybin, & Doros, 2010). The relationships between beliefs about emotions, emotional suppression and quality of life has been previously supported in correlational research, though emotional suppression on its own did not mediate the relationship between beliefs about emotions and quality of life (Bowers & Wroe, 2016). 
It has been suggested that the suppression of unpleasant emotions can result in an ‘ironic’ increase in that emotion when an individual experiences high levels of negative affect (Dalgleish, Yiend, Schweizer, & Dunn, 2009). Indeed those with IBS experience more negative affect and believe it is unacceptable to express their emotions compared to healthy controls (Bowers & Wroe, 2016; Gick & Thompson, 1997). The relationship between believing it is unacceptable to express emotions and quality of life may be explained by greater emotional suppression and a further increase in the unpleasant emotions being suppressed. This increase in distress may then impact quality of life through psychosocial as well as biological mechanisms (Hall et al., 2011).
In participants with chronic fatigue syndrome (CFS) it has been suggested that the relationship between beliefs about the unacceptability of emotions and fatigue might be explained by being less willing to seek support from one’s social network (Rimes & Chalder, 2010), though evidence has not been found to support this link (Sydenham, Beardwood, & Rimes, 2016). Support-seeking therefore warrants evaluating as a mechanism through which beliefs about the unacceptability of emotions and quality of life might relate in IBS.
The current study predicts three significant indirect effects for the relationship between beliefs about emotions and quality of life within the same model. The first path contains both emotional suppression and affective distress as serial mediators, the second and third paths contain support-seeking intentions (practical and emotional) as parallel mediators in the same model.
Methods
Participants
Participants were recruited online through websites and forums dedicated to IBS (e.g. the IBS Network, Reddit and Facebook pages). There were 93 participants but nine participants did not provide sufficient data to be analysed, resulting in a sample size of 84. Participants answered demographic information (age, sex, employment status, educational level, ethnicity and country of birth) prior to completing the questionnaires (see Table 1 for demographic information). 
Participants were considered to have IBS if they met three or more criteria of the Manning Criteria for Irritable Bowel (Manning, Thompson, Heaton, & Morris, 1978) and stated that a physician had diagnosed their IBS. Participants who stated a diagnosis of IBS but did not fulfil the criteria (n=5) were not included in the analysis. 
 [Table 1 about here]
Materials and procedure
After completing the diagnostic criteria, participants completed measures of beliefs about emotions, emotional suppression, support-seeking intentions, affective distress and quality of life. To measure this, participants completed the Beliefs about Emotions Scale (BES) (Cronbach’s alpha=.91) (Rimes & Chalder, 2010), the Courtauld Emotional Control Scale (CECS) (Cronbach’s alphas=.86-.88) (Watson & Greer, 1983), the General Help-Seeking Questionnaire (GHSQ) (Cronbach’s alpha=.85) (Wilson, Deane, Ciarrochi, & Rickwood, 2005), the Hospital Anxiety and Depression Scale (HADS) (Cronbach’s alpha=.89) (Roberge et al., 2013) and the IBS Quality of Life questionnaire(IBS-QoL; where higher scores indicate better outcomes)  (Cronbach’s alpha=.95) (Patrick, Drossman, Frederick, DiCesare, & Puder, 1998). Support-seeking was measured using two items regarding support-seeking for ‘personal/emotional problems’ and ‘particularly troublesome bowel symptoms’. The order in which the questionnaires were presented was randomised and the study received ethical approval. 
Design and Planned Statistical Analysis
To test all hypotheses mediation analyses were conducted using Process for SPSS (Preacher & Hayes, 2004) which tests for indirect effects. Using Process’s model six to address the hypotheses, the serial path with emotional suppression and then affective distress, in parallel with the two support-seeking measures were tested in this model (see Figure 1).  Though other paths were tested in this analysis where emotional suppression and affective distress were sole mediators in parallel to the two support-seeking variables, only the hypothesised paths were of interest in the current study.
An alternate model with the two serial mediators inverted was tested to evaluate the direction of this indirect effect. Both support-seeking variables were also entered in this model.
Using bootstrapping procedures, the indirect effects were tested. For each unstandardized indirect effect to be significant, the upper and lower 95% confidence intervals must not contain zero. Both the standardised and unstandardized effect sizes have advantages and disadvantages, therefore while significance is interpreted from unstandardized estimates, both standardised and unstandardized effect sizes are reported (Preacher & Hayes, 2004). Where there was more than 20% missing data in a single variable, cases were excluded. For those with less than 20% missing data in a single variable, values were imputed using estimation maximisation techniques (Little & Rubin, 1987).
Results
The relationship between beliefs about emotions and quality of life was significantly serially mediated by emotional suppression and then affective distress (see Figure 2) (standardised indirect effect=-.092). The bootstrapped unstandardized indirect effect was -.130 (95% CI [-.278, -.043]). 
Neither personal/emotional (standardised indirect effect=-.006) nor symptom-related (standardised indirect effect=.001) support-seeking were significant mediators of the relationship between beliefs about emotions and quality of life (personal/emotional unstandardized indirect effect=-.009 (95% CI [-.180, .053]; symptom-related unstandardized indirect effect=.011, 95% CI [-.013, .123]).
Affective distress and emotional suppression, in that inverted order, did not serially mediate the relationship between beliefs about emotions and quality of life (standardised indirect effect=.012, Unstandardized indirect effect= 015, 95% CI [-.013, .069]).
The total effects model with all four mediators and the predictor explained 11.9% of the variance in quality of life. See Table 2 for descriptive statistics.
[Table 2 about here]
Discussion
The current study found that the relationship between beliefs about emotions and quality of life was serially mediated by both emotional suppression and affective distress. An alternate model with the two mediators inverted was not significant and lends support to direction of the first model’s serial path. The relationship between beliefs about emotions and quality of life was not significantly mediated by the support-seeking variables. In addition, as a sole mediator, emotional suppression was not significant while affective distress was a significant mediator.
This mediation model supports previous research suggesting emotional expression interventions to be useful (Halpert et al., 2010) and the role of distress in this model supports the theory of ironic processing effects (Dalgeish et al., 2009). By identifying a path through which beliefs about emotions relate to outcomes via behavioural and affective factors, future research can attempt to examine these variables as mechanisms of change in interventions for IBS to improve treatment.
Finding that support-seeking did not mediate this relationship was surprising as it was expected that if one believes it is unacceptable to express emotions to others, one would be unable to seek support for this. However Sydenham et al. (2016) also found that social support did not mediate the relationship between beliefs about the unacceptability of emotions and fatigue in CFS. Further research should perhaps distinguish between social support for autonomy and for dependence as these may have opposing effects on outcomes (Matos, Bernardes, Goubert, & Carvalho, 2015). 
The present study used the Manning Criteria to screen for participants who had IBS. This criteria is slightly different from more recent diagnostic tools and there may be a small number of participants who, for example, met the Manning criteria but may not have met other criteria. However evidence comparing diagnostic tools for IBS have suggested comparable specificity and sensitivity across the measures (Saito et al., 2000). Further to this, participants reported having been diagnosed with IBS by their clinician and therefore have met the criteria set out by the NICE guidelines to diagnose IBS (NICE, 2016) which strengthens the reliability of our sample selection methods.
The current study contained more females than males, which is typical for IBS (Ouyang & Wrzos, 2006). The BES and CECS were validated in majority female samples (Rimes & Chalder, 2010; Watson & Greer, 1983) suggesting this measure is valid for this group. Given that emotion processing sex differences have been well-evidenced (Chaplin & Aldao, 2013; Hess et al., 2000), it would be of interest to investigate potential sex differences in the current model. Further investigation of sex differences in support-seeking using the GHSQ may also be warranted.
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Table 1. Demographic information about participants included in the analyses
Variable	N (%)
	
Age: Mean years (S.D)	44.36	(18.11)
Sex	
    Female	74	(88.1)
Ethnicity	
    Caucasian	79	(84.5)
    African/Caribbean	2	(2.4)
    Mixed White and Asian	1	(1.2)
    Indian	1	(1.2)
    Other	1	(1.2)
Highest education level	
    Senior/secondary school (up to 16)	13	(15.5)
    Sixth form/college (up to 18)	21	(25.0)
    University undergraduate	33	(39.3)
    University postgraduate	17	(20.2)
Employment	





Table 2. Descriptive statistics of all variables in the model
Variable	Mean (SD)
Beliefs about Emotions Scale [range: 0-72]	42.56 	(15.80)
Courtauld Emotional Control Scale [range: 21-84]	56.80 	(11.56)
Hospital Anxiety and Depression Scale [range: 0-42]	19.28 	(8.25)
General Help-Seeking Questionnaire – Personal/Emotional [range: 5-35]	23.47 	(5.98)
General Help-Seeking Questionnaire – IBS symptoms [range: 5-35]	22.46 	(5.98)







Figure 1: Mediation model for all paths. Paths tested by Process but not part of the current hypotheses are presented as dashed lines.

Figure 2: Standardised regression coefficients for all paths, where the coefficient of the direct effect after controlling for all mediators is presented in parentheses. Each path tested contained the alternate paths’ mediators as control variables. Paths tested by Process but not part of the current hypotheses are presented as dashed lines. 
CECS: standardised indirect effect=.0244, unstandardized indirect effect= .0345 [-.05768, .1291]
HADS: standardised indirect effect=-.1810, unstandardized indirect effect= -.2566 [-.4698, -.0463]
* P<.001


